ABSTRACT
Introduction and background problem
Watershed is the basic unit that widely used in the calculation of hydrological balance. It is defined as a adjacent area which all water drains down to the point of a common river, pond, stream, lake, or estuary. That borders can be drawn from topographic map that travel from top to low altitude in the direction perpendicular to the counter line.( https://www.fs.fed.us/rm/boise/research/techtrans/projects/scienceforkids/watersheds.shtml). 
Fig.1 Johor River Map
Several watershed characteristics, such as size, shape, land slope, and soil type affect watershed response to rainfall that represented by hydrograph. It has three parameters such as peak flow, time concentration, and recession time (Olkeba Tolessa Leta et.al.2016 ). For watershed with the length is bigger than the width, the hydrograph is sharp, while for watershed with the width is bigger than length, the hydrograph is wide and has lower peak flow. The similar hydrographs was produced also at watershed with high infiltration due to coarse texture soil and its structure type ( Massimo Tomirotti,2017) .
In term of water balance (Zhongxiao Sun,et.al,2016 ), a watershed can be represented by storage by all meaning. Therefore, the principle of watershed problem mitigation such as flood and drought is to increase the capacity of available storage in the watershed. It is divided into structural and non -structural methods. Structural methods reduce the peak rate of discharge by reservoirs or dam and increase the capacity by improving the channel stream; while nonstructural methods deal with a kind of watershed characteristics improvement and management. Increase in storage will reduce the size of the runoff, then release it during the dry season for many purposes. In other words, storage and its management control water release in each season to alleviate the flooding and drought. ( Valérie Plagnes,2017) Water problem and its occurrence are increasing, especially at tropical region. Many water supply reservoirs are empty during drought condition and in contrast reservoirs for flood protection are full or overflow during rainy season. The rapid growth of urban area inside the watershed, as well as the climate change, is the most acceptable reason for that situation. Since hydrological related processes are system dynamic, a kind of simple and applicable watershed monitoring program is required in order to determine what degraded or impaired areas may exist in the watershed(Barbora Šatalová et.al, 2017) . In this case, watershed retention capacity is expected to become effective and simple watershed monitoring program.
The monitoring of watershed can help to archive proper planning for the mitigation of floods and other natural hazards. Many studies have been carried out to plan properly, decrease the intensity, and prediction of floods (Asgharpour and Ajdari, 2011 
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Fig.2 Johor River Contour Map
Malaysia has been supplying water to Singapore since 1961 were there was an agreement between the two countries to allow Singapore to draw (1.15 million m³) per day, which is approximately about 13.15 m 3 /s, from the Johor River, effective till 2061. In fact during 1983-2010, only about 70% of time that the river discharges was higher than13.15 m 3 /s. However, for the past couple years Singapore has complain decreased in water flow rate. The rate of reduction might be due to changes in land use. As there has been push for economic development and urbanization in the state of Johor, which has led to excessive soil erosion, landslides, flash flooding and degradation of watershed and water pollution This paper focuses the watershed retention capacity in the Johor watershed for devising strategy to control floods and mitigate drought in future. We have also discussed how the reservoir would be required to control flood water and have prepared a reservoir management plan based on 28 different scenarios.
The concept of watersheds is essential in every hydrological design. It is necessary to determine the turning point in the period and is usually the place where design is being referred to as the "outlet" of watersheds (Richard H., Mecuen , 1998). Also Toman et al. Determined surface runoff to the catchment area of all the amount of rainfall and the ability to keep from the catchment area. They proposed that retention potential of the catchment area depend on the hydrological characteristics of the soil (F. Toman, 1999) .
The natural variability of floods cannot be represented appropriately by single design floods. Different hydrological scenarios are required for sustainable design of flood protection structures such as flood control reservoirs and polders. The method to estimate the probability of generated hydrological scenarios for the risk analysis of a flood control system. The flood peak was important for risk-based planning and design.. Urban Water Management involves the fields of water supply, urban drainage, wastewater treatment and sludge handling. Droughts are recognized as an environmental disaster and have attracted the attention of environmentalists, ecologists, hydrologists, meteorologists, geologists and agricultural scientists. Drought occur in virtually all climatic zones, such as high as well as low rainfall areas and are mostly related to the reduction in the amount of precipitation received over an extended period of time, such as a season or a year. Temperatures; high winds; low relative humidity; timing and characteristics of rains, including distribution of rainy days during crop growing seasons, intensity and duration of rain, and onset and termination, play a significant role in the occurrence of droughts. In contrast to aridity, which is a permanent feature of climate and is restricted to low rainfall areas (Wilhite, D.A., 2000) a drought is a temporary aberration. Often there is confusion between a heat wave and a drought. (Chang, F.C. and Wallace, J.M., 1987) have emphasized the distinction between heat wave and drought, noting that a typical time scale associated with a heat wave is on the order of a week, while a drought may persist for months or even years. The combination of a heat wave and a drought has dire socio-economic consequences.
Diffuse pollution is caused both by pollutant discharges from land sources as well as land use and other activities that impair habitat, modify hydrology or adversely impact riparian zones. Current approaches to watershed management plans require establishing the ecologic potential of the water body which is closely related to the condition and vulnerability of the watershed. On a regional (watershed) scale, diffuse pollution is a result of the conflict between the watershed retention capacity for pollutants and input or emissions of the pollutants within the watershed. The watershed retention capacity is related to the capacity controlling parameters. The watershed vulnerability classification identifies watersheds producing or being susceptible to producing excessive diffuse pollution. Watershed vulnerability is affected by the various watershed morphological, land use, hydrological characteristics and land use characteristics. A hierarchical model can link the biotic integrity endpoints to the habitat, water and sediment risks, and to the stressor causing the risks. Developing watershed vulnerability classification and models linking the biotic integrity end point with watershed stressors will enhance targeting and prioritization of watersheds requiring abatement of diffuses pollution (Novotny, V., 2005) .
A way to use the sample reservoir to measure the retention capacity of the watershed as a retention index of capacity. Method was applied to four catchment areas located in Tochigi Prefecture and Ibaraki prefecture and carried out simulations to analyze the implications of the different pattern of rainfall on the ability to keep from watersheds. In case of same pattern of rainfall, model inputs indicators ranked the ability to retain the same areas. They compared the ability to retain water between catchments on the basis of retention index capacity. The capacity to be used as standard rain has been decided by model through a virtual simulation with rainfall. They explained the way to use the sample reservoir to measure the retention capacity of the watershed as a retention index of capacity and they also explained that the system of reasonable public recognition of the relationship between physical properties and geomorphology of the watershed and the ability to retain (Goto et 
Methodology
In this research, several steps are required to get the suitable solution such as historical data collection, statistical analysis, water balance, retention analysis, then operation and design analysis. Watershed management software was used to analyze the data.
Historical Data Collection
The data which is daily rainfall and discharge for a period of 1982 to 2010 were collected from the Department of Irrigation and Drainage, Kuala Lumpur .Collecting historical data for the research were applied to all areas of study because it included the origins, growth, theories, personalities, and crisis. So both quantitative and qualitative variables can be used in the collection of historical information. The required data are daily rainfall, daily river discharge (in depth, mm), and daily Evapotranspiration. Since daily discharge data are available at form of river water level, then the rating curve is employed to convert river water level into daily river discharge (in m3/s). After that by considering the watershed area, the depths of daily river discharge were calculated. Rating curve is a plot of the discharge versus water level of a stream, drainage or river. Usually a flow meter is used to measure the discharge from water level gauging stations. As shown in Fig.3 
Fig.3 Map of Hydrological station

Data Analysis
Thiessen polygon will be used to determine the method of rainfall which is based on an area of the watershed and daily rainfall data. In the science of water, measure the rainfall per day is very important because meteorologists, hydrologists and weather reporters use information gathered from rain gauges to report how much rain a specific area has received, both for a single event and accumulation over time. Comparing current data to previous years helps them gauge if an area is receiving too much or too little rainfall and how that will affect plant life, food and water supplies. Rain gauge data are also useful to farmers and gardeners for planting and harvesting purposes (Anne Reynolds; 2017). Thiessen polygons are normally used to calculate the areas in the relationship with the rain gauges placed precisely and thus calculate the average amount of rain that fell in the basin during a given storm or weather event.
The Thiessen formula was used to compute the rainfall distribution:
Where h spatial average of precipitation 
Water Balance
It is required to evaluate the quality of data. The water balance is accounting of the inputs and outputs of water. The water balances of a place, whether it is from agricultural fields, watersheds, or continent, by calculating the changes of input and output and storage of water on the surface of the earth. The main entrance of water is from rainfall, and the output is evaporation. 
Retention Analysis
When the watershed has zero watershed retention capacity (WRC), the hydrograph has exactly same pattern rainfall. In contrast, watershed has a full watershed retention capacity when river flow (hydrograph) has the same pattern with its moving average. In this condition, the required reservoir for solving the water problems is zero. However, both of those situations are not exist in natural condition. For natural watershed, and its retention capacity is estimated by calculate the required reservoir for convert the rainfall pattern (RS0) and river discharge (RSc) into river flow moving average following the equation : WRC = RS0 -RSc. be simulated, and then the best alternatives will be selected. Water balance will be employed for this evaluation. The detail scenarios are pretention on Tab. 1. 
Operation and Design Analysis
Result and discussion
Watershed Retention of Johor Watershed
The study area is Johor watershed (1374 km). The data from 1982-2010 was used for the annual water. The balance shows that total rainfall during this period is (55079mm). About 40% of it becomes river discharge, evapotranspiration took 76%, and only -16% becomes storage change. By considering this balance, those data can be used for further analysis since it is has reasonable values, such as for long term water balance (1982 to 2010), the storage change should be close to zero.
The Johor watershed has dry or wet hydrological years. Year 1991 Year , 1993 Year , 1994 Year , 1995 Year , 2000 Year , 2002 Year , 2003 Year , 2004 Year , 2005 Year , 2006 
. Hydrograph for Johor River in daily data Discharge
Using daily rainfall data and the moving average of daily river discharge, watershed retention analysis was conducted. The required storage for converting rainfall pattern into moving average of daily river discharge is 10488 mm, while required storage for controlling the river discharge is about 1060 mm, and then based on these two figure, Johor Watershed Retention Capacity was calculated (9427mm). It is also found that Linggui Dam, whose capacity is760 MCM (553 mm) shares 6% to Johor Watershed Retention.
Water management in terms of flood mitigation and drought
The flood and draughts are considered as most dangerous problems and may cause loss of property and lives. The flood and drought frequency gives the basic information about the planning electivity, design construction, operation and maintenance of hydraulic and water resources system. The Johor Watershed river discharge is classified according the discharge of scenarios then its frequency was counted, as presented on Tab The river discharge that is lower than 13m 3 /sec is considered as draught while if it is higher than 150m 3 /sec is considered as flood. It is observed by analyzing the above Table. 2 that the droughts are considered more frequent as compared to floods as the percentage of draught is 31%, and 1 % floods. Considering the flood and drought volume it can be concluded that the best option to mitigate such problems is by constructing a dam/reservoir. The dam can store water when it is flood and it can release water when it is drought.
When install the reservoir with about 1456 MCM (with storage depth of 1060 mm), the river discharge become the moving average. This project can stop the floods, but only reduce the drought into 7% frequency. The better option to mitigate drought is by constructing an additional reservoir. Constructing a smallest additional reservoir capacity is required to meet with technical and cost constrain 
Suitable reservoir characteristic:
The proper management and planning is necessary for every project. The main purposes of proper planning and management are to get maximum benefit from the project in term of flood and drought, avoid any loss from project in future, and to reduce the investment cost related to reservoir capacity. The reservoir capacity is required to meet with technical aspect also. To provide 1060mm additional reservoir at Johor Watershed may face al lot of technical problems. Therefore several management scenarios are necessary to evaluate according its impact to water resources problems. The scenario evaluation is presented in Fig 2 . A number of scenarios are available which can be considered for the selection of reservoir capacity. After a brief study on different scenarios it is observed that the scenario has lower reservoir capacity of 1060 mm. Those scenarios can mitigate the drought. the scenario 998mm is necessary to consider a scenario for reservoir capacity that can mitigate the drought because this scenario it can fulfill water requirement of Singapore plus water requirement for ecosystem with low flow control min Q = 19 m 3 /s .Therefore, several scenarios whose reservoir capacities are closed to 1060 mm are considered as a solution, which includes 1212 mm, 1317 mm, 1228 mm,. All of these scenarios have minimum discharge of 21m 3 /s .They can also fulfill the Johor watershed requirement and Singapore water requirement.
Conclusion:
This paper presents a study on the water retention capacity of Johor watershed. The data from 1982-2010 was used for this study. The results are summarizing as follows:
• The water balance shows that 40% total becomes river discharge, 76% becomes evapotranspiration and only -16% becomes storage (groundwater). To mitigate the Evapotranspiration for water surface, we can increase the riparian vegetation and canopy cover. From ground surface we may have to consider evapotranspiration rather than evaporation alone. There are number of methods out there, such as mulching ,drip irrigation, increased vegetation cover (but transpiration may increase), and we may also have to consider some soft path solutions such as what time of the day you irrigate the lawns, gardens, etc.
• The Johor watershed retention capacity in the reservoir was calculated as 9427mm.
• It is observed by analyzing the data that the droughts are considered more frequent as compared to floods as the percentage of draught is 31%, and 1 % floods.
• It is also concluded that to install the reservoir with about 1456 MCM (with storage depth of 1060 mm can stop the floods, but only reduce the drought into 7% frequency.
• . the scenario 998mm is necessary to consider a scenario for reservoir capacity that can mitigate the drought because this scenario it can fulfill water requirement of Singapore plus water requirement for ecosystem with low flow control min Q = 19 m 3 /s.
• Therefore, several scenarios whose reservoir capacities are closed to 1060 mm are considered as a solution, which includes 1212 mm, 1317 mm, 1228 mm,. All of these scenarios have minimum discharge of 21m 3 /s .They can also fulfill the Johor watershed requirement and Singapore water requirement.
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